The ability that is considered important for the success of study, work, and living in the information and technology era in the 21st century is High Order Thinking Skills (HOTS). The purpose of this study is to produce learning device products for basic automotive technology subjects using learning models based on HOTS-based problems that are valid, practical, and effective. The type of research used is quasi-experimental research (quasi experiment) which begins with the development of learning devices. Research Results: (1) the average score of critical thinking skills for students learning using HOTS-based problembased learning (PBL) models (x ̅ = 82.96) was significantly higher than students who studied using the direct learning model or direct instruction (DI) with an average score of x ̅ = 71.40; and (2) the average score of creative thinking ability for students who learn using HOTS-based problem-based learning (PBL) models (x ̅ = 49.14) is significantly higher than students who learn using direct or direct learning models instruction (DI) with an average score of x ̅ = 74.66.
2 link and match program; (5) developing teaching factory; and (6) providing guest teachers, even assistance with infrastructure facilities. Therefore, we should no doubt teach our students how to think creatively and become critical thinking students who can solve problems in the future or not hesitate to teach completely about HOTS since they were in school even from an early age in the family environment as a form of quality improvement and competitiveness of human resources. Because of the importance of HOTS, according to Samani, Ismayati, Cholik, & Suparji who stated that critical and creative thinking is very important, but still weak in these two abilities [5] .
However, the efforts made are still not in accordance with the current situation, as shown by one of the international studies on students' cognitive abilities, namely the TIMSS (Trends in Mathematics and Science Study) conducted by the IEA (International Association for the Evaluation of Educational Achievement ) found that in 2007 and 2011, more than 95% of Indonesian students were only able to reach the middle level in the field of mathematics and in the field of science. Unlike students in Taiwan who in the field of mathematics (50%) and IPA (40%) are able to reach high levels. The field of mathematics and science in the world of vocational education is a normative subject that is very important in supporting the learning process of productive subjects. It was also conveyed based on the TIMSS results, that high order thinking skills (HOTS) of Indonesian students were still low. This happens because in the learning process at school, according to Nurlaela & Euis Indonesian students are generally less stimulated to increase HOTS students [6] . In general, the ability of Indonesian students is very low in terms of (1) understanding complex information; (2) theory, analysis, and problem-solving, (3) use of tools; and (4) conduct an investigation. This is supported by the observation of one of the schools, namely at SMK Negeri 1 Jetis, Mojokerto Regency through interviews with productive teachers of TKR and TSM skills competencies. In the middle of the odd semester of class X, students began to show interest and began to be enthusiastic when productive learning.
Method
The type of research used is quasi-experimental research (quasi-experiment) which begins with the development of learning devices. In subject research given treatment, while the treatment in question is the application of learning models based on HOTS-based problems. Learning tools that will be developed are (1) Syllabus; (2) Learning Implementation Plan (RPP) using the problem-based learning model syntax; (3) Learning module; and (4) Assessment Sheet (LP) critical thinking skills and creative thinking abilities.
The data analysis technique is done by analyzing this ability using a high order thinking skills test. The problem used is a question that is adjusted to the indicators of high order thinking skills. The analysis is descriptive and inferential. Descriptive analysis was carried out for HOTS's ability, namely critical thinking ability and creative thinking ability based on what students obtained from the posttest value using calculations according to Mardapi below [7] . Ability = ∑▒ (correct answer score) / (overall score) x 100 Inferential statistics are conducted to test the hypothesis proposed by analyzing the comparison of high order thinking skills between the experimental class and the control class. Tests were carried out with two-party t-test with the help of SPSS 23. The data used must meet the requirements that are normally distributed and homogeneous. The steps of testing the hypothesis are as follows: (1) The first prerequisite test to be carried out is the normality test, the test is carried out using the one sample kolmogorov-smirnov method with the help of SPSS 23 software with the level of sig. 0.05. While the second test is a homogeneity test, testing the similarity of variance between the two groups was carried out with the help of SPSS 23 software with the level of sig. 0.05. The homogeneity test of students in the experimental class and the control class through the Levene test. Furthermore, (2) test the hypothesis that is based on the preconditioning test above, then the hypothesis of this study is to analyze whether there are differences in the ability of students taught using problem-based learning tools and students taught using MPL learning devices, the hypothesis is formulated as follows. Statistical hypothesis: H0: µ1 = µ2\ H0: µ1> µ2 H0: µ1 = µ2; the average ability for students who are taught using problem-based TDO learning devices is the same as the ability for students who are taught by using DI. H1: µ1> µ2; the average ability for students who are taught by using problem-based TDO learning devices is higher than the ability for students who are taught by using DI.
Testing the ability to use the independent sample t-test. Tests were conducted to determine whether there were differences in the average experimental class with the control class. After getting the calculation data, then the next step is to determine or draw conclusions if obtained sig> 0.05 can be estimated non-significant, if obtained sig ≤ 0.05 can be estimated significantly, and if obtained sig ≤ 0.01 can be estimated very significantly. The next stage, (3) the n-gain test, this test is conducted to determine the effectiveness of the learning model in improving abilities. This study conducted a n-gain test using SPSS version 23. The last stage, (4) Effect Size test, this test was carried out to clarify the amount of donation given in improving ability. contribution effect (effect size) is calculated using the cohen formula d, as follows [8] . 
Result and Discussion
Nieveen explained the effectiveness of a product occurs when the expected learning increases from the target group [9] . So, learning devices are said to be effective if the learning device can help students to achieve predetermined indicators.
Critical Thinking Ability
Based on the tests that have been conducted, data obtained on the level of critical thinking skills of students of SMK Negeri 1 Jetis Mojokerto as shown in Table 1 If drawn in graphical form, the level of critical thinking skills of students of SMK Negeri 1 Jetis Mojokerto covers 6 aspects as shown in Figure 1 below.
Figure 1. Level of critical thinking skills of students of SMK Negeri 1 Jetis Mojokerto
Based on the results of the requirements test that has been done, it can be concluded that the data level of critical thinking skills of students of SMK Negeri 1 Jetis Mojokerto is derived from populations that are normally distributed and homogeneous variances. Furthermore, the data on the level of critical thinking skills of students at SMK Negeri 1 Jetis Mojokerto was analyzed using the independent sample t-test as shown in Table 2 Table 2 , it can be seen that the level of sig. 0,000 1 0.01 so it can be concluded that the average score of critical thinking skills for students who learn using HOTS-based problem-based learning (PBL) models (x ̅ = 82.96) is significantly higher than students who learn using direct instruction model (DI) with an average score of x ̅ = 71.40. Furthermore, a size effect test was held to determine the amount of contribution of the problem-based learning model (PBL) based on HOTS on improving students' critical thinking skills. Based on the description of N-gain test data, the mean value (x ̅ = 49.30) is obtained in the experimental class with a standard deviation (σ = 6.64) while the control class has a mean value (x ̅ = 39.33) with a standard deviation ( σ = 7.99). The cohen d effect size value is 1.3 so that it can be concluded that the HOTS-based problem-based learning model (PBL) contributes greatly to the level of students' critical thinking abilities.
According to Anindyta & Suwarjo critical thinking ability is one of the abilities that must be possessed by students. This ability is very useful for students in facing the conditions that exist in today's society which are expected not to receive information just like that without sorting out which information is useful or not for him [10] . Based on Table 1 it appears that 
Posttest on Critical Thinking
Experimental groups control groups the level of critical thinking ability of the experimental class which has the highest score is the evaluation aspect which is equal to 88.93. The results of this study are in accordance with the results of Prasetyani, Hartono, & Susanti's research which concluded that by using a problembased learning model, the ability to analyze and evaluate students had good criteria [11] .
Evaluation is a representation of the ability to provide an explanation of the description of a person's perceptions, experiences, situations, considerations, beliefs or opinions, and as proof of the logical strength of actual or desired inferential relationships including statements, descriptions, questions or other forms of representation. This opinion is in line with Rusman's opinion that problem-based learning (PBL) becomes the starting point in learning, where the problems raised are problems that exist in the real world that are unstructured, so PBL can improve the ability to evaluate and review experiences for students [12] . While the lowest score according to the data in Table 1 is the interpretation aspect of 80.71. This is because students who are still difficult to understand the meaning of an event. As explained by Nur, Nasution, & Suryanti that interpretation is understanding and expressing the meaning or meaning of various experiences, situations, data, events, judgments, conventions, beliefs, rules, procedures, or broad criteria [13] .
The results of this study are in line with the results of Nofal's research which carried out research on the synthesis of the development of high order thinking, with the title "the role of syntax in developing the higher-order thinking skills of EFL / ESL students", which concluded that HOTS could train students to think creatively and critical according to the purpose of learning, so HOTS can be developed and trained in learning [14] . Thus there is no need to hesitate anymore to develop critical thinking skills in students because this ability is very important as a provision for students to work and to face community life. Based on the results of several studies that critical thinking skills for students who learn using PBL-based learning are higher than students who learn using the DI learning device.
The ability to think creatively
Based on the tests that have been conducted, data obtained on the level of critical thinking skills of students of SMK Negeri 1 Jetis Mojokerto as shown in Table 3 , below. If drawn in graphical form, the level of creative thinking ability of students of SMK Negeri 1 Jetis Mojokerto covers 4 aspects, as shown in Figure 1 below.
No. Aspects of Cretive Thinking Experimental groups control groups

Figure 2. Stundent Achievement posttest on creative thinking
Based on the results of the requirements test that has been done, it can be concluded that the data on the level of creative thinking ability of students of SMK Negeri 1 Jetis Mojokerto are derived from populations that are normally distributed and homogeneous variances. Furthermore, the data level of critical thinking skills of students of SMK Negeri 1 Jetis Mojokerto was analyzed using the independent sample t-test as shown in Table 4 below. Equal variances not assumed 7,61 55,89 ,000 Table 4 , it can be seen that the level of sig. 0,000 1 0.01 so it can be concluded that the average score of creative thinking skills for students who learn using HOTS-based problem-based learning (PBL) models (x ̅ = 49.14) is significantly higher than students who learn using direct instruction model (DI) with an average score of x ̅ = 74.66. Furthermore, a size effect test was held to determine the amount of contribution of the problem-based learning model (PBL) based on HOTS on improving students' creative thinking skills. Based on the description of N-gain test data, the mean value (x ̅ = 49.14) is obtained in the experimental class with a standard deviation (σ = 3.66) while the control class has a mean value (x ̅ = 43.63) with a standard deviation ( σ = 4.49). The cohen effect size value is 0.67 so it can be concluded that the HOTS-based problem-based learning model (PBL) contributes to the moderate category of students' creative thinking abilities.
According to Nurlaela & Ismayati creative thinking ability is interpreted as a mental activity that is used by a person to build new ideas or ideas fluently and flexibly [6] . The ability to think creatively is an ability that has indicators such as fluency, flexibility, originality, and elaboration. Based on Table 3 
Posttest on Creative Thinking
Experimental groups control groups experimental class shows that the aspects that have the highest score are aspects of elaboration which is equal to 82.86. Whereas the aspect that has the lowest score is the originality aspect which is equal to 76.79. This is due to the difficulty of students producing new ideas. This opinion was supported by the results of research by Heong, Yunos, Othman, Hassan, Kiong, & Mohamad who found that the difficulties experienced by students were to produce an idea, and the difficulty was as a determining factor in achieving student assignments [15] .
The results of this study are in line with the results of Ardiana & Sudarmin's research on the application of self-assessment for the analysis of high order thinking students by using 4 aspects of HOTS namely decision making, problem-solving, critical thinking, and creative thinking [16] . The results of the study concluded that the level of achievement of the four aspects of high-level thinking skills had not shown satisfactory results, especially there were two aspects with poor performance levels, namely the critical thinking aspect of 68.5 and creative thinking aspects of 68. Based on several research results, the ability to think creatively for students who learn using PBL-based learning is significantly higher than students who learn using the DI learning device.
High order thinking skills (HOTS) can be developed in each learning activity by integrating assessment in learning. According to Widihastuti, the assessment system must be integrated in learning and directed to the development of critical thinking skills, logical, systematic, analysis, synthesis, and creating / evaluative, as well as problem-solving, and the formation of positive attitudes and behaviors [16] . Problem-based learning (PBL) or commonly known problem-based instruction (PBI) is one learning model that has the concept of contextual learning. Problem-based learning gives the understanding that student learning is given to a problem, which is then expected through problem-solving learners learn more fundamental thinking skills. In addition, Norman and Schmidt in the directorate of Vocational School writing the purpose of PBM is to improve the ability to apply concepts to new/real problems and to integrate the concept of high order thinking skills.
Research conducted by Budsankom, Sawangboon, Damrongpanit, & Chuensirimongkol concluded that there were 4 contributions affecting HOTS namely psychological characteristics, class environment, family characteristics, and intellectual characteristics [17] . HOTS learning according to King, Godson, & Rohani, requires clear communication so as not to confuse students and improve student attitudes in doing assignments [18] . Furthermore, King, Godson & Rohani said that the learning plan must include applied thinking and gradual learning needed, to support students at the beginning of the lesson and gradually help students to learn independently [18] . Based on the results of several studies, one of them according to Widodo & Kadarwati stated that HOTS would be better if it was associated with problemsolving instruction or problem-based instruction because the estuary of high-level thinking patterns was able to solve problems [19] .
This opinion is reinforced by Handayani & Priatmoko who stated that problem-solving learning can stimulate students' high-level thinking skills such as critical and creative thinking [20] . Likewise according to Ulfa in his research which concluded that students' high-level thinking skills taught with problem-based learning strategies were significantly higher than traditional learning [21] .
In addition, the results of Prasetyani, Hartono, & Susanti's research concluded that students in completing high order thinking skills after being taught using a problem-based learning model had criteria both in terms of the ability to analyze and evaluate aspects and lacking in aspects of the ability to create [11] . Problem-based learning models are based on the many problems that require authentic investigation [22] . As Arends argues that problem-based learning is learning that teaches students to work on authentic problems with the aim of compiling their own knowledge, as well as developing higher inquiry and thinking skills [23] .
Based on the results of this study and some of the results of the studies described above, the strategy of developing HOTS conducted by teaching students through learning models based on HOTS-based problems, and developing HOTS-based assessments, is effective for use in learning.
More specifically, HOTS's advantage in the automotive industry is that there have been rapid changes in development and evolution. In the manufacture of automotive vehicles, there has been a shift from the use of analog systems to digital systems, from carburetors to fuel injection systems, even hybrid systems. These conditions indicate that the automotive world is experiencing technological developments that are so very fast. This has an impact and raises a big problem in the world of education, namely the occurrence of a huge gap between the world of education and the industrial world. Based on that fact, and to deal with a very rapid world change, education in the century of knowledge or the 21st century must be able to develop habits of critical thinking and creative thinking. Problem-based learning model is a learning model that uses a variety of thinking abilities from students individually or in groups, as well as the real environment to overcome problems so that they become more meaningful, relevant, and contextual.
Conclusion
Based on the results of the research and discussion as described above, it can be concluded that: (1) the average score of critical thinking skills for students who learn using HOTS-based problem-based learning (PBL) models (x ̅ = 82.96) is higher significantly compared to students who studied using direct instruction (DI) models with an average score of x ̅ = 71.40; and (2) the average score of creative thinking ability for students who learn using HOTSbased problem-based learning (PBL) models (x ̅ = 49.14) is significantly higher than students who learn using direct or direct learning models instruction (DI) with an average score of x ̅ = 74.66.
Suggestion
Based on the results of the research that has been obtained, it is conveyed suggestions to the parties related to this research that the development of learning devices with problem based learning models based on high order thinking skills (HOTS), needs to be adjusted to the level of understanding of students, so that the results can be maximized.
